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Assume 2.26 barn d-Au inelastic cross section, BBCLL1 firing on 88%, and 
|zvtx| < 30 cm on 50%....

Peak = 300 kHz      Average = 140 kHz

Plan trigger and DAQ throughput based on maximum peak rate.



CAD Guidance from Wolfram Fischer….
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Plugging in Wolfram’s numbers and 300 kHz at the start (peak), one gets the 
following luminosity profile.  The average rate over a 7 hour store is 160 kHz.

Note that after the first 30 minutes (which often includes cogging, steering, 
collimating, getting the PHENIX DAQ running), the luminosity drops before 250 kHz.



DAQ Throughput (DCM Perspective)

For d-Au sized events, we believe the DCM’s can push 7 kHz through to the EvB.

Key issues FCAL, HBD, noisy DC channels…

- Note that the FCAL was not run last year.  If zero suppression / occupancy 
are issues, this could be a rate limiter.  

- HBD – at last year’s noise level it could be a rate issue in d-Au.  Most likely 
not part of the main readout during most of this run.

- DC has some noisy FEEs that are near the limit.  Also, there is a 
remaining concern about DC FEE issue at higher rates (multi-event buffering)

- Need to pay careful attention to RXPN, MPC etc. in terms of zero 
suppression and/or total volume per fiber.

Matt Wysocki and I have a new DCM code that has a DMA transfer in parallel with the 
DMA input and processing the next bank.  Not yet tested.  This could yield some 
possible speed improvements ? Priority to test?



d-Au Trigger Rejections

Assume rejection is related to collision particles and scale down from proton-proton 
rejections by d-Au <nbinary>=7.6 as a crude first pass rejection (more reliable than 
using Run 3 d-Au values – many reasons).

There are very rough and need immediate checking with stable beam.

Trigger Rej. in P+P    Projected Rej. d-Au Rate at 300 kHz

MUID1D1S (North) 14,000                   1800 160 Hz
MUID1D1S (South) 23,000 3000 100 Hz
ERT4x4c (~1.5GeV) 75 9                                  30,000 Hz
ERT4x4a (~2.1GeV) 926 121 2,400 Hz
ERT4x4b (~2.9GeV) 3100 400                                      750 Hz
ERT_E (600 MeV) 500                     65                                    4,600 Hz  
MUID1D (North) 670 88                                    3,400 Hz
MUID1D (South) 950 125                                    2,400 Hz



Proposed Trigger Plan

J/ψ μμ is fine.

J/ψ ee
(threshold 600 
MeV for ERT-e).  
Then check 
rejection 
carefully.

γ, π0 is okay 
with highest 
threshold.

500 Hz Minimum 
Bias BBCLL1 
with 1 PMT on 
each side.  Need 
to watch 
background 
issue.



Physics Issues for PWGs to think about….

1.  Proposal is to start with ERT 2x2 threshold = 600 MeV.  This safely keeps 
the J/ψ ee up to 200 kHz and is close to keeping all at 300 kHz.  

If the luminosity turned out to be much lower, we could consider a lower 
threshold.  If the rejection is somewhat worse, we might consider raising the 
threshold to 800 MeV.

2.   Single muons definitely need a large prescale.  What is the physics priority 
of single deep or single shallow (e.g. for identified stopped hadrons) in this 
run?  

3.  We will need to check all rejections early in the run since the current 
estimates are rough (x2-5?) – not including new background sources.

4.  We need a proposal for MPC triggers and then check rejections.

5.  The 7 kHz Level-1 accept rate is contingent on careful checking of noisy 
channels, good zero suppression, and DAQ work.

6.  John Lajoie will make preliminary trigger setup files.




